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(54) VENTILATION DEVICE

(67)  The presentinvention relates to a ventilation de-
vice comprising a front part (1) with a suction mouth (2)
through which air is introduced into the ventilation device,
a motor (3) and impeller (4) assembly with blades (5)
having an axis of rotation arranged axially with respect
to the suction mouth (2), the motor (3) and impeller (4)
assembly being configured such that during use, the air

is driven in a direction (D) which is perpendicular to the
axis of rotation with a deflection angle (o) in the direction
of rotation (G) of the impeller (4), and support means for
connecting the motor (3) and impeller (4) assembly with
the front part (1) comprising atleast three arms (6) having
a flat laminar shape and extending in the direction (D) in
which the air is driven.
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Description
Field of the Art

[0001] The presentinvention relates to means for driv-
ing air which are used in ventilation installations, propos-
ing a ventilation device with an improved support which
determines an advantageous soundproofing embodi-
ment.

State of the Art

[0002] Inventilation installations, on both the domestic
and industrial level, it is important to prevent the noise
that ventilation devices produce during operation from
propagating through the structures supporting the instal-
lation, and this is conventionally resolved by providing
ventilation devices with soundproofing solutions.

[0003] On the other hand, plug fan-type centrifugal
fans are known and have been widely used in recent
years as a ventilation module that can be coupled to ven-
tilation boxes, air treatment units, in walls and drop ceil-
ings with chambers for moving air, roof fans, etc.
[0004] Plug fan-type centrifugal fans comprise a front
part with an air suction mouth, a motor-impeller assembly
provided with blades the axis of rotation of which is ar-
ranged axially with respect to the air suction mouth and
a support connecting the motor-impeller assembly with
the front part.

[0005] The air is introduced axially into the ventilation
device through the suction mouth due to the centrifugal
force caused by the rotation of the blades of the impeller,
and it is expelled from the ventilation device in a direction
perpendicular to the axis of rotation of the impeller with
a deflection angle in the direction of rotation of the im-
peller.

[0006] The supports used for connecting the motor-
impeller assembly with the front part of the ventilation
device are formed by tubular elements, quadrangular el-
ements or bent metal sheets which, due to their config-
uration and arrangement, generate a certain degree of
air distortion when the ventilation device is in operation.
[0007] Thereistherefore aneedfora ventilationdevice
with an improved support which allows reducing those
distortions and at the same time withstanding the vibra-
tions produced during operation.

Object of the Invention

[0008] Theinventionrelatestoaventilationdevice hav-
ing an improved soundproofing performance.
[0009] The ventilation device comprises:

- a front part with a suction mouth through which air
is introduced into the ventilation device,

- a motor and impeller assembly with blades having
an axis of rotation arranged axially with respect to
the suction mouth, the motor and impeller assembly
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being configured such that during use, the air is driv-
en in a direction which is perpendicular to the axis
of rotation with a deflection angle in the direction of
rotation of the impeller, and

- supportmeans for connecting the motor and impeller
assembly with the front part comprising at least three
arms having a flat laminar shape and extending in
the direction in which the air is driven, such that the
flat laminar shape of the arms and the arrangement
thereof oriented in the direction in which the air is
driven allows the airflow discharged by the ventila-
tion device which is responsible for the occurrence
of noises to not be affected by the arms.

[0010] The arms have a front face and side faces,
wherein the front face has a smaller thickness than the
side faces. Said front face of smaller thickness is facing
the direction in which the air is driven, whereas the side
faces are parallel to the direction in which the airis driven.
[0011] The arms have a first part connected to the mo-
tor and impeller assembly, a second part connected to
the front part and a third part connecting the first part with
the second part. The first part of each arm has a connec-
tion point for connecting with the arm located immediately
adjacent thereto according to the opposite direction of
rotation of the impeller, and a second connection point
for connecting with the arm located immediately adjacent
thereto according to the direction of rotation of the impel-
ler. The connection of the arms to one another and the
orientation thereof in the direction of rotation of the im-
peller allows the arms to withstand the torsional stresses
generated by the motor and impeller assembly during
the operation of the ventilation device without the arms
deforming or producing a resonant effect.

[0012] Specifically, the flat laminar shape of the arms
is such that the first part of the arms extends in a direction
substantially perpendicular to the axis of rotation of the
motor and impeller assembly, the second part extends
in a direction substantially parallel to the axis of rotation
of the motor and impeller assembly, and the third part
connects the first part with the second part by way of a
bend. The arms are preferably L-shaped.

[0013] It has been envisaged that at least the part of
the arms facing the direction in which the air is driven
has a curvature for reducing the noise caused by the
passage of the blades.

[0014] A ventilation device is thereby obtained which,
on one hand, due to the shape and orientation of its arms,
minimizes the noise of the ventilation device due to the
exposure to the expelled airflow to which the arms are
subjected, whereas on the other hand, connecting the
arms with one another and their orientation allows with-
standing the torsional stresses generated by the motor
and impeller assembly without the arms producing a res-
onant effect.
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Description of the Drawings

[0015]

Figure 1 shows a perspective view of an embodiment
of the ventilation device of the invention with four
arms.

Figure 2 shows a side view of the ventilation device
of Figure 1.

Figure 3 shows a top view of the ventilation device
of Figure 1.

Figure 4 shows a sectioned side view of the ventila-
tion device of Figure 1.

Figure 5 shows a schematic view of the orientation
of the arms in the direction in which the air is driven
out of the ventilation device.

Figures 6 to 11 show six different embodiments of
the ventilation device of the invention.

Detailed Description of the Invention

[0016] Asshowninthedrawings,the ventilation device
of the invention comprising a front part (1) with a suction
mouth (2) for introducing air into the ventilation device,
an assembly formed by a motor (3) and an impeller (4)
provided with blades (5) for driving the suctioned air out
of the ventilation device and arms (6) connecting the as-
sembly formed by the motor (3) and the impeller (4) with
the front part (1).

[0017] The motor (3) is partially integrated in the im-
peller (4) such that the arms (6) connect the part of the
motor (3) projecting out of the impeller (4) with the front
part (1) of the ventilation device in which the suction
mouth (2) is located.

[0018] The axis of rotation of the motor (3) is coaxial
with the axis of rotation of the impeller (4), and the axis
of rotation of said assembly formed by the motor (3) and
the impeller (4) is arranged axially with respect to the
suction mouth (2).

[0019] Figure 4 shows the path the air follows through
the ventilation device by means of arrows drawn with
dashed lines. The rotation of the blades (5) of the impeller
(4) causes the air to axially enter the ventilation device
through the suction mouth (2) to then make a 90° turn
and be driven out of the ventilation device in a direction
(D) which is perpendicular (r) to the axis of rotation of the
impeller (4) with a deflection angle (o) in the direction of
rotation (G) of the impeller (4). The deflection angle (a)
is comprised between 15° and 45°.

[0020] The schematic plan view of Figure 5 shows the
direction (D) in which the airis driven out of the ventilation
device. When the ventilation device is in operation, the
outer profile of the blades (5) of the impeller (4) describes
a circumference (c) depicted by a dashed line, such that
when a blade (5) passes through a point (p) of said cir-
cumference (c) the air is driven with respect to said point
(p) in the direction (D) which is perpendicular (r) to the
axis of rotation of the impeller (4) with a deflection angle
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() in the direction of rotation (G) of the impeller (4).
[0021] To prevent the arms (6) from distorting the out-
put air and to prevent unwanted noises from being gen-
erated, the invention has envisaged that the arms (6) will
have a flat laminar shape with a main longitudinal axis
(x) (depicted by dashed lines) extending in the direction
(D) in which the air is driven (see Figure 3). The arms
(6), therefore, have a rectangular section with a front face
(F), a rear face (R) and two side faces (L). The front face
(F) has a smaller thickness than the side faces (L), said
front face (F) of smaller thickness facing the direction (D)
in which the air is driven, whereas the side faces (L) of
larger thickness are parallel to the direction (D) in which
the airis driven without creating interferences with the air.
[0022] The arms (6) have afirst part (6.1) which is con-
nected to the assembly formed by the motor (3) and the
impeller (4), a second part (6.2) which is connected to
the front part (1) and a third part (6.3) connecting the first
part (6.1) with the second part (6.2). The first part (6.1)
of each arm (6) has a connection point (u) for connecting
with the arm (6) located immediately adjacent thereto
according to the opposite direction of rotation (G) of the
impeller (4), and a second connection point (u’) for con-
necting with the arm (6) located immediately adjacent
thereto according to the direction of rotation (G) of the
impeller (4). This connection of the arms (6) with one
another, together with the orientation thereof in the di-
rection (D) in which the air is driven, means that the arms
(6) work like struts, and that the connection with the front
part (1) of the ventilation device is much more rigid
against torsional vibrations of the motor (3).

[0023] As seenin Figure 2, the arms (6) are L-shaped,
wherein the first part (6.1) extends in a direction substan-
tially perpendicular to the axis of rotation of the motor (3),
the second part (6.2) extends in a direction substantially
parallel to the axis of rotation of the motor (3), and the
third part (6.3) connects the first part (6. 1) with the second
part (6.2) by way of a bend.

[0024] The front face (F) of the arms (6) facing the di-
rection (D) in which the air is driven has a curvature which
tends to reduce the noise generated by the blades (5) of
the impeller (4). As seen in Figure 2, the third part (6.3)
of the arm (6) connecting the first part (6.1) with the sec-
ond part (6.2) has a radius of curvature (r3) allowing a
gradual transition between the first part (6.1) and the sec-
ond part (6.2). The third part (6.3) of the arm (6) is pre-
cisely the part of the arm exposed the most to the air
driven by the impeller (4), so since said part has a cur-
vature, a "guillotine" effect reducing the noise caused by
the passage of the blades (5) is generated, which would
not be the case if the transition between the first part (6.1)
and the second part (6.2) was by way of a 90° bend and
did not have a radius of curvature (r3).

[0025] The first part (6.1) and the second part (6.2)
also have a slight radius of curvature, such that the cur-
vature of the second part (6.2) also helps to reduce the
noise of the blades (5) of the impeller (4), whereas since
all the parts of the arm (6) have a curvature on the front
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face (F) thereof, the distribution of torsional vibrations
that are transmitted to the arm (6) from the motor (3) is
improved.

[0026] Asshown inthe drawings, the arms (6) are con-
nected to the motor (3) through a flat bar (7), although
the arms (6) may be directly connected to the motor (3)
or to a casing surrounding the impeller (4), without this
altering the concept of the invention.

[0027] The embodiment of the ventilation device
shown in Figures 1 to 5 has four arms (6), although the
number of arms (6) will be selected depending on the
size of the motor (3) and impeller (4) assembly, having
to use at least three arms (6) for connecting the motor
(3) and impeller (4) assembly with the front part (1).
[0028] Figures 6 to 11 show different configurations of
the arms (6). Figures 6 and 9 show a three-arm config-
uration, Figures 7 and 10 show a four-arm configuration
and Figures 8 and 11 show a six-arm configuration.
[0029] As shown in said Figures 6 to 11, the position
of the arms changes depending on the direction of rota-
tion (G) of the impeller, therefore when the impeller ro-
tates in the counterclockwise direction the arms are ar-
ranged as shown in Figures 6, 7 and 8, whereas when
the impeller (4) rotates in the clockwise direction the arms
are arranged as shown in Figures 9, 10 and 11.

[0030] The arms (6) are arranged according to a sym-
metrical distribution with respect to the axis of rotation of
the motor (3) and impeller (4) assembly allowing the tor-
sional vibrations of the motor (3) to be uniformly distrib-
uted throughout all the arms (6). When three arms (6)
are used, the arms (6) are connected with one another
forming a 60° angle; when four arms (6) are used, the
arms (6) are connected with one another forming a 90°
angle; whereas when six arms (6) are used, the arms (6)
are connected with one another forming a 120° angle.

Claims
1. A ventilation device comprising:

- a front part (1) with a suction mouth (2) through
which air is introduced into the ventilation de-
vice,

- a motor (3) and impeller (4) assembly with
blades (5) having an axis of rotation arranged
axially with respect to the suction mouth (2), the
motor (3) and impeller (4) assembly being con-
figured such that during use, the air is driven in
adirection (D) which is perpendicular to the axis
of rotation with a deflection angle (a) in the di-
rection of rotation (G) of the impeller (4), and

- support means for connecting the motor (3)
and impeller (4) assembly with the front part (1),
characterized in that the support means com-
prise atleast three arms (6) having a flat laminar
shape and extending inthe direction (D) in which
the air is driven.

10

15

20

25

30

35

40

45

50

55

2,

The ventilation device according to the preceding
claim, characterized in that the arms (6) have a
front face (F) and side faces (L), wherein the front
face (F) has a smaller thickness than the side faces
(L), said front face (F) of smaller thickness is facing
the direction (D) in which the air is driven, whereas
the side faces (L) are parallel to the direction (D) in
which the air is driven.

The ventilation device according to any one of the
preceding claims, characterized in that the arms
(6) have a first part (6.1) connected to the motor (3)
and impeller (4) assembly, a second part (6.2) con-
nected to the front part (1) and a third part (6.3) con-
necting the first part (6.1) with the second part (6.2),
wherein the first part (6.1) of each arm (6) has a
connection point (u) for connecting with the arm (6)
located immediately adjacent thereto according to
the opposite direction of rotation (G) of the impeller
(4), and a second connection point (u’) for connecting
with the arm (6) located immediately adjacentthereto
according to the direction of rotation (G) of the im-
peller (4).

The ventilation device according to the preceding
claim, characterized in that the first part (6.1) of the
arms (6) extends in a direction substantially perpen-
dicular to the axis of rotation of the motor (3) and
impeller (4) assembly, the second part (6.2) extends
in a direction substantially parallel to the axis of ro-
tation of the motor (3) and impeller (4) assembly, and
the third part (6.3) connects the first part (6.1) with
the second part (6.2) by way of a bend.

The ventilation device according to any one of the
preceding claims, characterized in that the arms
(6) are L-shaped.

The ventilation device according to any one of the
preceding claims, characterized in that the arms
(6) are arranged according to a symmetrical distri-
bution with respect to the axis of rotation of the motor
(3) and impeller (4) assembly.

The ventilation device according to any one of the
preceding claims, characterized in that at least the
part of the arms (6) facing the direction (D) in which
the airis driven has a curvature for reducing the noise
caused by the passage of the blades (5).
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FIG. 3
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